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Cold Spring Harbor Laboratory (1989)£ if PCR Protocols : A Guide to Meth 
ods and Applications (Innis, M., Gelfand, D., Sninsky 3, and White, T. 
, eds.) Academic PressO990Kz.il h tt. 5lfflK J: $ *H*H»fc»&* 
*#I«it, tt*OKH* s iftBXJ4ISf^ J t'>A-rttc^fllEa3:*LTv»4-e 



C32> i 1 -509094 

S*#Uisv»TA< jof>*LT^*to, Pflx.tfTtfn-*, t;vo- 
->V*, yf-HH-/, 'fUfl/V, #£&-g-TS 0 @«^#^ct) 

aquaticus)^, a, <7>94kd<ojj£_ - f. DNA# >; pt 7 - ■*? (X»±taq # i; 

^ f LT-jR«i:, pJx.tfPromega, Inc., Madison, W^P,A#-C§i 0 



(33) ft$k¥ 1 1-509094 

«-PZT -fc?3y*S**, *i* J: 9 KLT, SfSf-^A-X 



(34) 1 1 -5 09094 

FH& * =. * - v tf/X tt 7 4 - hVt 7 ? m® * fc * K ELK*** 

o tfZK&Xtk, 2 o<7)^ffljgno25. ^1104^ ^>inx$*ifciiaiioo ( j, 3 ^ 

^Mfcofcf- f **>*#Jlllf-ir>/t-1106, Rft-^ > A-llOS&o 5 
* 7 > >/N*-m0$.^t,j, o fl-JRf-* >^-U06^y?* 9 y 9 - 

•v > A- 1*| ^pH£*^ f - -f * tb K%*nte&toXKW& 3 *l& 0 # 9 7 * - 



05) 1 1 -509 094 

W ^n^n-fcy^- 1128m: ifjlfgtttJtttStLft, *LT*it<7>afl!*il» 
■f*fc*e>t'fitffl$*L#4o SEJE«t->^^;u*gEx.ii 

iKior, jRisf-ir>/<-n<opHw&im»srnrffiu-r&o 

F. •frVT'JWfrflr 

Wf- K7n-77 W *JB</>T:/n-73ti;& 0 <J rf* * l^f- K7W it 

"Genechip™ 7 W" fc LX J fcfE«3 *ia **i 
U*^K7 Wll-ttttfc, fcfc*.tf7* 5,143,854 

TO trPcr #ft aiffi#-^wo9o/i5070;R 002/10092 c ffi g $ ttT v> & . -e ti <b oft 

««»Xtt*M^»t?*lfc#jaj£*fflv»T4jft3iHlft. Fodor^f., Scien 
ce, 251 : 767-777 (1991) , Pi r rung f £ t'.,TJ V #### 5,143,854^- ($ 
fc, PCT fflJH#^W390/15070^#Da w< r k) fcCFFbdor PCT^H^WW2 
/10092 (**ie,T^Ttt, 3lfflK«t t>*9MBIft£j|E&£ ti&) * 
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,384,261^ (*tit>M\m\zx*)*wm*\zm&$tiz) kie*$*ltv>* 0 If 

?Jl/oflj7^-y> 7^<7>* tl <9|&&*{i , £§| $ flfc pc 

HS&tcji, 3' - 0 - 5 5 9 h - iSftft? tifcf * ^ 3,5 ^ ^ .> p 

*'J tfJf^Wf K"?'n--/wjBf?JfflP7W*4*-r*jt:i6U$aM5--?-a.7 
0 Pease MSff^«it««ji«»ACfSJ|D^^» 

- 1-4) *aMR*>£fc 0 

O/atf&jt, J*ffiL<ttifclO0O/crf& ± , Xtf** fcff* L < liftlO.OOO 
± 100 &_h*) nfc o fc 7* n - 7 , j: 19 # f l < lift 1000£i±o*4r o 7 n - 



C37) 4$3I¥1 1 -509094 

< {J 100,000 W±^ofc^D-^tn^%% 

l> < otf>oH$OfcOK % -£og$Oi-^TO¥it£&7 e n-7'£;fr-r&:t U 
^*Ix*?-K7W7MTO$ft#&o ^Oefc?&7 Wli, «02f£J: *5 4> 
llSrfft&*iJA£$l£fc1-&, ffi^J&^ffliiX'ig^JS-l^&fflj&o J: ?£frS?K£ 

tx-lf, 1995^7^24BHffi®?tLfcr^';*#ittliJS#^0V515,919, #^19 
94^8 2 BtflJ^S titers 'J *#^ttlM#^08/284,064 (£ ft t> (J5lfflfc ^ 

•9*M*oi#tjia&i*L&) fciassft-c^.&o -e*Lf,^te»i*awtii, dna 

Oft^#ofcflmfcaS^T«fttoE^*ll^*fci&fc, *ifcE?!lo$gv> 
-£a<7)tf 'J =0** K7o~7*£l£ffl-f & c 7 W±o&«E?!lO/^7*'J 

07 > n-7*0/W7*V^^-v'3>fr#r , ;iU dna oft 

7*£ft& 0 65, 536^ ? 9 v- yo- 7*0-5 ^5 oJ±, ffJKti, fcfcjEyiJfc 
»L"Ca^ t*'J ^Xntife4% « ^ 0^-^07*0-7*0 |W[ -14 ti56Q^ ft 
tv^o lot, W7H1^^7'JNXfSfii, Xt±^-Y 7*<J *M 

-c#* 0 -e*if>o^»uv»<o^offljiufei/>Ta^$ft % -etTfijffl^ftT* 

•)'f?^7'n-7 , XW! L < ti, 5^V'yf-t&7*n-7*^t,Oy r -^*« 
M£ nO^^^&pT^'iE^JS'^rl-*^ 'J 3*5* * l^f- K7*n- THINKS ft 



<- 3S > 1 1 -509094 

n^^K^^^m^^h^m < k<D^m<Dmm-^xm\^mx^^ 0 tzt 

^^E9yc*l?# (7* , J*#it£BM#^06/284 I 064^^BB<?)ii : 
&*W«»fcfc&4*i4) , Xliffldretf, «AdG^ltt. f4 to ^ 

(*Utf, 9lfflfcJ:«J*W<BI*»cj|a&**L*7>y*»«:ffl|i 

7* SSlOT'n-rffitt, *ttE^fc*JV*T«*s>**U**-Kfc 

E980*rE!njli# LTjE*Kffi*flS"r*i £ t ^ 5 9 

f-KKWalLTn*. lot, i^^yn-y|±, «ttEy!(K*»t*-€-fl!>#j61- 

rrogation position) tfttlfilMti. 3iW7D^i (1> $j 
T, WttEaFlKUiti-B^o^^^f-KlclWLTtt, 4^<0TOl-^7-n-7* 
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TCfiiKafttiliKJ: «9S5e$*L*^, <!U tiffed 5 ^ «6, 

1"o ^<o^<?)7WK£v>TH, *lifi<0 7*n-;/ttfc«E?!l<G3*- K0t^ 

1 43 \ 1 2, 7 u - f £ ?y ft l T (7) ft& $ it tz % jr V 

>^-\Z&\,*X* V ^ * Ix^-f- FT W i^K-T V*a^- h 5*l* 0 

^M-tf-v a V^t, fc£;llf£$n#ft9(flHi (epifluorescence confocal 
microscopy) &fflv>-a*ffi3 *t* 0 ^7>(;jU 7W±<9#« 

#£XJi*ft«5e3*U Xtttt»0^>f 7*»J^>f*-5/g ^tWSiti: 
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*H 

2. ngm»§ 

^^^^X^gl^^/jNfflWm^W^fflJi^i:^,^ Wooleyand 
Mathies, Proc. Nat'l. Acad. Sci. USA (1994) 91 : 11348-11352 fc^?*, 
Tv»4. Wf7WiM|li-Wl:, *"f*fc**<B*lftfc, PCR4 

8£{-l¥lBUCgj&£ fbftT^a : £ t x.(i\ Dacobsen, %t'-. Anal, Chetn (1994 
) 66 : 1114-1118 Effenhauser, Anal. Chem. (1994) 66 : 2949-2953 

, Harrison, 4^ Science (1993) 261 : 895-897 Effenhauser, Ana 
I Chem. (1993) 65 : 2637-2642, ^Manz, J. Chranatog. (1992) 

593 : 253-258 „ «tt»=»4, **lfc«>#i6tt, v"J # , aillii^S^J 
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Kfcf-Jfo-f- 4 P £ & & 2 05$ # y v - * y > <- ^ -e ft t) * * A><r>±M £ 
£ BSfil- & Cl t t If t fi f 0rH 3 *i £ o t x ^ & $15 * ii t T CD 2 o <a 



< 42 ) 1 1 -5 09094 

M&fcfijfi, Sambrook& Brenner^ fc^ Proc Naf 1. Acad S 

ci. (1989) 86 : 8902-8906* M «, £ t ) ^ c ^ ^ j. ^ Sanger^* * 

->«*HIEWft£ii;fcia#3*i&*. *fte>*>#ftfc*vvn*, V-y?)V<r>&& 

l*7l^>f^)l£fl«^aE^/sfetffifm?*l35:a«fM ( "CCD " ) 

> ft ^»ttJKo«mtt fc * k i «,f *L4 xigo^a $ a crag ** 

ttttfc, T^-;*#ltS 5,143,85^0-^ 5,424,186^uie*3:*lTV»* 0 



(43) 1 1 - 509094 

^^•> 3 >^)i$jt, sbh ffljfe^^»t*BEyijf , -^of&iax awfratn^it^ 
ni. &wm s s & 

r A |i , t ^. I// x >f r V ^ >f * - a > X CT/ X tt "9- >f X »c gt < 5-* * ffl v» 

-f^Xttffll**, AIDS, 75'J7, ^> Xf±*fSiHf«F, 7ti:x.»fTO*jfll 
J$g]fiU / SJ&ttjR*||E> -ffV>llX£fll», Duchenne$5->* 7 , f.n:M - N &tf|f| 

i. -te 



(44) %m 1 1 -5 09 0 94 

xl0c mx ^0.1-_ 2OT(5$xtgx ^ ?) nM(gM - tlt ^^ 

aw©**** ^^t^w-^^cn^^, * 



(45) #g|-qi i 1 -5 09 094 

1 -ftlOOO^m^ Jf* L<ti 100-500 ^m^gxtf^i -500 ^n,^ 3 
ftfl£iE«£Kifll vx-t LT^ffl$*i#* 0 
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iffS* 7*r)*m% 5,252,294^- (Krcy, 4 1 . , . 5|flfc j. ^ 

, Ghandi, -VLSI Fubrication Principles,- Wiley (1983) Chapter 10Q} lmK 

* f " ,HSSn « <> ) 1 o Wifi > 1 >^± f cag 
*iz 0 ******* x-vs&t-tto^ £xxK*»xtit>*x»im 
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ElSf-irV^- ¥®^M^^»t*#<<7)S!l^o^^eT-f fcJBjftf 
Sjfc*!>fcttJfl3it*;&*, ti4*«jiiDWJs6^ fci£tffiS#f-**;K 7.1/^, 

±(ciDX?ti#-2,o ^m lfifv?- y^<Dmmii. &ty%%Lfc?- 

<i3^£^-r& 0 t <> ioostmjs£^$*Lfc, ^^«fs*ifcxii8« 
**fl*ffl^Tini*iH»*o ittt*«xtt««i)oiofcie><7>a«4:Jie'j v-w 

7*<J;M#flS, aa^JKOsKU v-, &y*apton Valox Teflon ABS De 
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* 5 "-***«*«*»-**»i:*.;,-«H !)Ml . it# , Me &pJSJl 

0 



(49) #ft¥l 1 -5 09094 

n/ihnwfr\z&B?-v>^-Zimtz> ixi±mic<7)yiiE&c>etL-eti, u @2a 

W2BKj3lt&122 ^ ^110)^ ^1-^o 

^tt^?tL-s,^^iiijp^^^m^-r^^ ttf-^z&o mmm-u, c<^2g& 

> 7" ^ £ * fc & KJBf- ^ ^ £ Mihl- * 16 A □/ W □ £ ffi 
iitilfi^ >/<-106 **JEje:f-ir>A-oKt3ftft-*-*^:*K|| l jK«J v 

•^110 *£tr..itttlijRj6*-ir >A-Apl08 t^p^LT ({I U ftf)APfl 



CS0) %m 1 1 -509094 



^LTAPIOS *a LTJi£au * LT*»UD 

>M^K, ?7D> Xtt| « W4l|fIJ ^ H ^ ft<tWiHSKi|i8ji 
>m77^,^,: (lfel ^ iffl ^^ o H2Bfc*Sft*j: 
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£ « K -f £ # * »j ^ - 120 , ^tx. if ^ ^ilp'K 7 ;v 

7 * 'J /H$HH<7)3£#«*I, # y * - - K r 7 o > N 7* # y 7* a t: ^ > 
X*iv^*t^oi^flR<7)7 4 iv**-??? (American Filtrona Corp., Ric 
hmond VA Gelman Sciences, fctfHfltofc*)) . fls# % Xfr&m*. 
flliS & fci&K**-*- ;p± $ *i# * o £14 $ ft £ 7 ? y fn*- 

'Jv-Ili, t x. Gelman Sciences (Ann Arbor MI) ^£fU|£$ tLTiS »3 , 
-cLTfi?- f7-;^i:J: ^3 tlfctf'J hjgji Paretics, 

Inc. (Livermore OO^A^T^*,, flDf* 3 ftfc^ f >^-<7) fi, * 

> 7°;v^ t> ©ifl:?) R&iL L S> , ?>|&£ £ pTfg 1" S a , 
^^7*;w^lS(C)tt1-SAy-V-, fcfcx. xii-tof-?:"* 
- tr-9- v -f)v <7)±m± k &w 3 *ls ffiM 1 1 upv § & 0 

tetae s ©jEjfi/jejK/fl-wf - -v +^aE#^Ef - * * 

■vyy-t-^c^^>7';wcofi:^@e07ti6(7)^l : Zli^7 > i: LT^fflf So 
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-r>,<-202 206 210, 214#tf218 £ft£tr 0 **H«>«3** 
*t«E*&208, 212^^216 tcj:l>jftftftfc, Jt#»lcate**lT^4 0 

SA3*L&^Xl±*&fg£ti&#, XfiRil££iE&ti>-c&% ?<> 

&i *u * Lr^^yjujoiiLf-^^/t-fcaE^jfeeLTft&itLaBfeTftlttfx 

<e>*£\ *l!lUif-irV^-tt*>^>uj|Zftf-ir^A-rttft&4tL, *LT*<75 
■v v*-ti> «7)^^^^tt*1-^/c*(7)^iSfi<jSy f /XI±'fb^W^S^'a^- 



(53) 1 1 -509094 

&if&%±wi&fflnm*mLxigm3-vys*-Kmxztiz>-?$>?> 

R Klfe^<i(J(if--Y>/t-|i*aflSHitt, *ktf>f ******* fclcKfcfcJlI 

#*-hv-K XHi^S.r-7\ -r^^*>Kapton^-y 3M Cor 

\tZtl$ -C$R§3tlTV>2> 0 ^B3tt^PCT aiJg^W094/05414 (No 

rthrup and White) fcfcx.tfftSbfc PC 

T&^tmR^mi^Ki-^o Rttfc, 7p< 'J*#»# 5,304,487-fCWilding 
fcfOttifc, T-f ?njjQX3*ifcPCR 

-fc^3iL*m**«*a£fcfcJ:oT*ji3*i,* 0 PCR KfcvtztbV 

Hilt Rtotv^i', L^L-jeOfiJt*^r-r& % #<^^o^SlSf- 



(54) ft*? 1 1 - 509 094 

*1" i K J: o T 1]£ $ 0 Jnffc |J 

, fl&MBtf m*(&ftgft226 , £of£ i A Jf f- * v/t- 210 KSfrfcftK jge $ *t 

tessj&i-^ifii-s/siix^j&inopssjts^^^/f-, fctx. 1*224 £^ 

-a-C*»J#4 0 8**04, 406^^414 (J% •/;i//aMK»»}R H J: I) »fc $ 

?-^*,l,416 RCfjMff f-**jl/412 ©3£A*<(H!OoT5l*tfc*»*t*o flftOlfllK 
io^TIi, ^>7;vti, H4 B K*S*L* J: ^ tc, "9"> 7*8**02 XCJft** 
/g*414 SraLTm**affl.1"*ifcHJ:oT*flfaiii4 (stack)" 



4o ^>7;K^aE*lH, 04CU^?*14, ^.-(DM'gWfrrfmi A-CKfiiZ 
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•}#IBWKli % RWfcfcJfcSJt*, 4X<i^*U;Jl±ft*fflt07W£^A,-C)££ 
e »/MBI««^ttSlil<OjDX|j:-jefl«jtc, *WilMFfc*v»TSB«3Jt4#ffi* 
ffl^T, Tk&tzt xJfVfoolley and Mathies, Proc Nat*!. Acad Sci. USA 91 
: 11348-11352(1994) ( 5 | ffl (c j; v, *Wm%\z&&$ ft*) J: ? 

LT*Jfe?tL#^ 0 ASttCli, II^MfjU 7***3/** U*^ 

LTit^CiiA?^), 3EE&506 ^au+'tftv 

a- 508 t(fcs?H* 0 >A-i*i£&Lfc&1-0^ ^>7";Ki, tf'fr 

A- 510, 512&p514 co^Ji, 4*'frf-*>v<-508 fcEJfc** I""*- £ OM?> 
3fc**HifeU LTB8C*7tft<7X H 2 B UJjs? Jta J: $ fc^W 77 5 A 516 
, 518^^520 §r^ti-ftia^7&o iijDOKJS^-v^^-^o+^f-^v^ 
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#K, ^'bf-^r >/^5 — 508 (i > ft^-Clo©|itUN775A# 
>/<-(:o^tff)±!e^iMC»Jt^*% fci:;Llf, 

H5 AX0»5 B^)SfCiUli, *<C^ * >vt- 508 -^506 ^iiLT 
^g&fclL^&Tt&cT)^^ 77 7A#524 £&-^-;£> 0 ^-ft^T* 

LT^>7 p ;vJK*f-i'>/^-4 1 ^#A?ii&o ^t>7>f-r ^a-504 

^77^^526 <7)t|^lcJ: ij+^sK v\£y?i-* y;%- 508 4>c9| 

o ^>7-)Uf-ir>A-#524 OBPB, «g&506 £H< 0 *^^ 77 

7 A 526 £>i&<5|]R>)Xl±£*li* *Vtf >^f-^f y A- 508 rtH^<75JE^tfO 

t'/^fr/^- #524 <^< EB«R0 f *>7'^>f 777A526 $ 

Stc is \f i, itio of- v > ^ - u -9- y zf frtwfct h tz sb Kim s *i*§ * . , # > e 

0 flK$#Xti@«Ti£j83:Mf£ 0 MP #516 jj, JKI&528 ^7 

7 y A # > -?<r>m& tio'^T » Ifjfcf- -v 504.^^-9- > 7;K7>ft^^ wrtg 
H1-4o #>^>^f--r>/<-Oilflstt, Jfrjgf-ir v^US^fti^fVT' 



(57) l 1 -5 09094 

*/tt*a*»*K«LT9IS!fcS, fLtffiUtii:i:J:oT, WHS 

i&ilI«5Ei&/JB ! **--r >/<-514 #O#520 £^-f 0 t*Lttjftfflflejfc|i, #$r$ 
K&ftixmt-f lo ^^tlfr<0*r>-7)l<m$Si&ft\'%t^X, #520 c7) 

hp, &rj**>e>^^>^ — *<*><ibo#oEHttn % anneal 

*l *>£*Kfcv»TMU 3IE#"9->^;m, 5§£?-^>/s-- (dftrf^ t>y 
•SfES&SrilLT 1 ^<DRl&/'fSrWt/fr$r?-v>si-frhii 9 1 oof -r (c^ 



(58) i 1 -509094 

£ fc fr<ni±ti/WJ±~? - * - ;i/ K £^tf * 9 0 jf i U>«JE v - * - 
*^ *JBE*<*iRjfc**>/<- ICSES*., i*Ltii-3Xt*^*L, ii-e 

XMilt^MT^^. 1 - 2 X<3fcJE#&2Effif *>/*-KiI^LT®ffl 
S*i, *LTl-XO*ffi36«J(l3EiBf--rv^-taffl**L*o lot, »1R 
j&f- -r »4*ffiE^7T#S L, ^ L"C^ 3ft »±figJE*-c#S t > 
^Lti2ft^A'-lWMV^;Koff^T^|tno Ltf*L4**^ t^TO 

1) i:^ 5 - 3 X-C**JRj£f- * >^-lcigffl$*L4«EE ( 1 - 3 X) t<^M^) 

A- fc£2RJS*-ir VA- tOMco^Ji (-e*L-T*tl - 3 Xttl - 2 X) V>tzt> 

k m 2 f - -v > - \m% l & ^ o % 1 as f - * > /< - k & v» Tff & *i * & 

l^^t:4o%>T, &E#»1 ft >v<-^t>fi$|&s*i> ilftVA-A^ 

y %ir*ys*-frto%21-vy/*-*K%L%'W.L,tl2>o mi&Ky »2Rgft 
>^-t*v»'Cff*toiti'<Si*^^iB3*L*s^ :oft^< — ^iE 



(59) 
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-e*L^'tL(7)S^f--V^/^-612 T 614^^616 lc ^^tL^^tef--V^^ 
606 608^^610 \z&&2tLZ 0 ^15US^>^-616 |±^W^Ii, Kfo* 

^ y a- ft K-tiifcif y -7)\'RU £ mjjZftft-t2> tztb<7)%ikwm? n - y ^ - £ j| 

h *> IS* J±t) X It ME Bttft O mn. * M L T JSffl $ *l S 0 aE#ffi*Eflc 
llf^ft <tSii **Hfifl9U li, -v * /ufcft LTOjfrfcffiin;* & tz t> 

LTgsttsti* l Xf4lg$Sto?t£^T£^*;bfl<^7 , 9^\ zwfjjnza 

p>jnx?tt#, --Tities^f4i(ria#^(7)#?L)tsa ! '/z(4«ffl$ti^7'y7 
^,^^622 ■c*»Sii4 , r**^. E^Ap624 ii*fittfctt, «IEt:I^<* 



W> mm- 1 1 -509094 

^> h630 ZmiT®mi£j3K®n$iiZ'<>y*** } u 

K> 1-3 XOE^fcJfTU EJfc?-* tfi-2 X«5£E*^L, 

*LTEj£^>A-612 (il - 2X?>I±£*;£1-& 0 ^x.fcflfcEfc**^* 

x -J»i£ihft#tJ: EJSf-ir^A-644 noaaSirjSrtli-icifcujJo-ca 
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amthti. ->^tas:jid£ei-*o ii^^P©Rr^^ii^ i^ww^yi/ 

#-C*t#3*l* 0 «f 2 JEIS^- -V >A-654 i + 2 X-C#ti$$*l, *LT£ 

3S6f-ir ttl + 3XWJE*-dtt»$*L* 0 #jtlU*fl&#6S4 c7)Pftf} 



< 62 ) &2k¥ 1 1 -5 09 094 

a -c * -> x r a * nr n c 4 0 



(63) ftmW- 1 1-509094 

<7)^#<7)E ti* mw-r tz t> k x □-??)# * # h & u> -cffitz $ & f- * ^/t- 

^y^-<7) i oof--? >/^-^0!E#^>'7';v^^(p]o*tt^7t:i6(7)M$r^-r^ 
&1-*UJ\ M^^r >A-1202(± N ^1208(*j: ^ ^£^g&1206^, <b ^ it ? il&Mfo 

^Ttt, BJia^fi, fctittf^S^feliiLT^ T77A^filRl*U!)ifcfti: 
&ofc-flJJR?>#;Jct£ie, i: x. tf Gelman Sciences jj^^Tl &Versapore 20 

XttKftOfc»K«ffl$*if|io li, 1XI4« 
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V 

-yx-r&$:m^2>mw<7)m7FT$)2> 0 ^ti&jr?^ ^§12501^ 

jl/1255$.^-g-^^ o ^<9ig^*;Wi, -i§(7)Sl|^(7)^^>/^-1254~1260^ 
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